Objective: To investigate the frequency of lower urinary tract symptoms (LUTS) in women with rheumatoid arthritis (RA) and to evaluate its possible effects on quality of life (QoL). Material and Methods: A total of 104 women diagnosed with RA, who were aged between 30 and 60 years, and 82 healthy women were included in this study. We used the American Urological Association symptom index as the gold criteria in the evaluation of LUTS and QoL. Hospital Anxiety and Depression Scale was used to evaluate anxiety/depression levels, whereas disease activity scale (DAS-28) and Health Assessment Questionnaire (HAQ) were used to determine the disease activity levels. Results: There was no statistical difference between the two groups by means of age range. There was a prominent difference in LUTS frequency between the groups and moderate to severe symptoms were higher in women with RA. QoL measurements were also significantly lower in this group (p<0.01). There was a positive relationship between anxiety and LUTS and significantly positive relationship between depression and LUTS measurement (p<0.01). There was a positive relationship between depression and QoL; however, there was no relationship between anxiety and QoL measurements. Although there was no relationship between LUTS and DAS-28, significant relationship was found between LUTS and HAQ. There was no relationship between QoL and DAS-28; however, there was a significant relationship between QoL and HAQ (p<0.01). Conclusion: LUTS were more frequent in women with RA; furthermore, QoL was low. Furthermore, these symptoms can be related with anxiety and depression. Moderate and severe symptoms observed in women with RA are frequently related with HAQ.
Introduction
Rheumatoid arthritis (RA) is an autoimmune and inflammatory disease with multiple system involvement. The etiology of RA is still unclear, and the global prevalence rate is approximately 1% (1) . Although RA mainly affects the synovium and tendon sheaths, there are also many extra-articular structures that are involved; therefore, it is evaluated as a systemic disease (2) . Lower urinary tract symptoms (LUTS) can be observed in both males and females throughout lifetime and are particularly common in the elderly population. Beside this, there is a higher prevalence of severe LUTS in the patients with autoimmune diseases than that in the healthy individuals (3) (4) (5) (6) (7) (8) (9) . Although the etiology of LUTS that is observed in autoimmune diseases is poorly understood, some pathophysiological mechanisms involving the autoantibody-mediated bladder reflexes and autonomic nerve pathways have been postulated (3, 9) . Studies conducted in this field have reported increased prevalence of cardiovascular, gastrointestinal, and respiratory comorbidities in the patients with RA (1); however, the relationship with urologic dysfunction has been less thoroughly investigated. In different studies in which the patients with RA have been compared with the healthy controls, it has been reported that there has been an increased risk for multiple systemic involvement, including gastrointestinal, respiratory, and cardiovascular systems (1) . Nevertheless, there is still lack of information regarding the lower urinary system involvement. The aim of the current study is to investigate the possible effects of bladder dysfunction in the patients with RA using the American Urological Association Symptom Index (AU-ASI) and to evaluate the relationship between the complaints and disease parameters, quality of life (QoL), and anxiety-depression. To achieve this goal, urinary symptoms encountered in the patients with RA have been investigated using AUASI so that the current status of bladder dysfunction can be established.
Material and Methods
A total of 104 female patients aged between 30 and 60 years who have been diagnosed with RA according to the American College of Rheumatology (ACR) criteria were included in this study. The patients were followed for a minimum of one year at the Rheumatology Department of Göztepe Training and Research Hospital, İstanbul, Turkey. Furthermore, data were collected from a control population that comprised 82 healthy women for comparison. The inclusion criteria were female, aged between 30 and 60 years, volunteering to take part in the study, and diagnosed with RA according to ACR≥1 during the one year of follow-up, whereas the exclusion criteria were as follows: To have non-sterile urine culture, anticholinergic, antihistaminic and/or tricyclic antidepressant treatment history in the last two months and to be mentally incapable to understand and apply the instructions accordingly. The groups were evaluated for the following baseline demographic data: age; occupation; education status; parity; disease duration; menstrual cycle; smoking; alcohol intake; beverage drinking, such as tea and coffee; drugs; and previous surgical operation history. An informed consent form was obtained from all the patients, and the study was approved by the Local Ethical Committee of Göztepe Training and Research Hospital. AUASI questionnaire includes seven questions to query the presence of a possible irritative (frequency, urgency, and nocturia) and obstructive (incomplete emptying, decrease in flow rate, and straining) urinary symptoms. A scoring system was utilized to classify the degree of the symptoms as mild (0-7), moderate (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , or severe (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) . The final item of the AUASI form investigates the impact of urinary symptoms on QoL, and this entity is scored between 0 and 6 (10). Hospital anxiety and depression scale (HADS): anxiety and depression status of all the patients and control individuals were evaluated by ddHADS. Detailed interview was completed by all of the participants for anxiety and depression by HADS. Participants had completed these Turkish validated forms themselves. This form included 14 questions related to anxiety and depression symptoms. Cut-off points for the Turkish version of the scale have been defined as 10 for the anxiety subscale and 7 for the depression subscale (11) . Disease activity score (DAS 28): DAS 28 was used to evaluate disease activity. The score takes into account the number of swollen joints (NSJ), sensitive joint number (SJN), sedimentation rate (Sed), and overall level of pain on a 10-mm visual pain scale (VAS). The score is then calculated by the following formula.
Disease activity inquiry formula: DAS 28:
Values are classified as follows: Remission ≤2.4, low disease activity 2.4-3.5, moderate disease activity 3.6-5.5, and severe disease activity ≥5.5 (12) . Health assessment questionnaire (HAQ): HAQ was used to evaluate the functional capacity of the study participants. The questionnaire assesses the ability to perform everyday activities, such as dressing, eating, walking, and hygiene. The responses are scored and have been revealed to correlate well with indicators of disease activity (13) .
Statistical Analysis
Statistical analysis was performed by SPSS for Windows 15.0 (Statistical Package for the Social Sciences IBM, Chicago, IL, USA) programme. Study data were analyzed by the Student's t-test, Mann-Whitney U test, Chi-square test, and Spearman's correlation analysis. Furthermore, bivariate ANOVA analysis was performed to reveal whether each of the affecting factors has a two-way influence on LUTS and QoL. Results were evaluated in 95% confidence interval with a level of significance of p<0.05.
Results
The mean age of the study group was 48.62±8.59 years, and mean disease duration was 9.38 years. Fifty-eight patients (55.7%) had concomitant systemic diseases, 39 (37.5%) were in menopause, 99 (95.2%) were receiving pharmacotherapy for RA, and mean delivery number was 3.10. Mean DAS 28 and HAQ scores were 3.87 and 12.30, respectively ( Table 1) .
The mean age in the healthy control group was 46.71±7.65 years. There was no difference in mean ages of both the groups (p>0.05) ( Table 2 ). The frequency of LUTS in the study group was significantly increased compared with that in the control group (p<0.01); the mean AUASI score in the study group (6.61) was higher than that in the control group (2.56). Stratification of AUASI score in the study group revealed mild severity in 70 (67.3%), moderate severity in 26 (25%), and severe in eight (7.7%) subjects. In the control group, the AUASI score was mild in 74 (90.3%) patients and moderate in eight (9.7%), whereas no severe LUTS was observed. Moderate and severe LUTS values were more common in the study group (32.7%) compared with those in the control group (9.8%), and the difference was statistically significant (p<0.01). Mean QoL measurements according to LUTS measurements were significantly higher in the study group (1.63) compared with those in the control group (0.82) (p<0.01) ( Table 2 ). AUASI and QoL results were compared with demographic data. When age parameter was increased among these parameters, increases in AUASI and QoL scores were defined (p<0.001). Within the study group, it was found that AUASI and QoL scores were not related to the duration of RA (p=0.144). Furthermore, there was no association between AUASI and intake of tea (p=0.234) or coffee (p=0.682) and QoL scores and intake of tea (p=0.655) or coffee (p = 0.977) ( Table 3 ). There was no association between the disease severity and AUASI and QoL (p=0.220 and p=0.049, respectively), whereas there was a significant negative correlation between menopausal status and AUASI and QoL (p=0.032 and p=0.001, respectively) ( Table 3) . Although there was no significant relationship between AUASI and DAS 28 (p>0.05), there was a positive correlation between HAQ score and AUASI (p<0.01).
Furthermore, there was a positive correlation between AUASI measurements and HAD anxiety scores (anxiety was increased with increasing LUTS) (p<0.05) (Figure 1 ). A similar relationship was observed between AUASI score and HAD depression score (p<0.01) (Table 4 ). However, there was no correlation between LUTS and depression when the minimum depression cut-off value was set to 8. While there was no significant relationship between QoL and DAS 28 (p>0.05), there was a statistically significant positive correlation between HAQ score and QoL (p<0.01). The relationship between HAD depression score and QoL reached statistical significance (p<0.05) (Table 4), whereas the relationship between QoL and HAD anxiety score did not (p>0.05) ( Figure  2 ). In two-way variance analysis, we have found that depression has a bidirectional and directly proportional interaction with LUTS (p=0.003) (Figure 3 ): furthermore, depression and QoL levels have significant relationship with this regard (p<0.01) (Figure 4 ). When the minimum QoL cut-off value was set to 3, we found that there was a significant relation between QoL and depression in the patient group. In contrast, there was no meaningful association of LUTS incidence (p=0.388) and QoL level (p=0.051) with depression in the control group.
We have found that anxiety, depression, and DAS-28 scale solely affected LUTS condition. Moreover, anxiety*depression, anxiety*DAS-28, and depression*DAS-28 have had a significant effect on LUTS. However, anxiety*depression*DAS-28 did not affect LUTS (p<0.05). Beside anxiety, depression and DAS-28 scoring factors have solely significant effects on QoL parameter. Anxiety*depression, anxiety*DAS-28, depression*DAS-28, and anxiety*depression*DAS-28 interactions have prominent effects on QoL (p>0.05). 
Discussion
This study indicates an increased prevalence of LUTS among women with RA when compared with the healthy control population, and the current data is in accordance with the previous studies that report increased prevalence of LUTS among individuals with other autoimmune diseases (4) (5) (6) (7) (8) . The presence of LUTS is associated with lower QoL in affected individuals. Studies have also demonstrated a strong association between LUTS and advanced age as well as poor general health condition (3) (4) (5) (6) . These associations appear to be consistent across different geographical regions, including Europe, Korea, and Japan. The mean overall LUTS prevalence at all levels of advanced women age is 67%. In a study conducted on 403 patients in Turkey, this rate has been reported to be 34.7% (14) . In current study, the rate was 32.7% in the patient group and 9.8% in the control group.
Micturition pathophysiology has not been clearly defined in these autoimmune diseases; however, autoantibody mediated autonomic nerve pathway of the bladder is believed to play an important role in this process (4, 8, 9) . Peeker et al. (15) have reported there was interstitial cystitis (IS) in 13% of the patients with RA. In another study conducted on 222 patients with IS, it has been reported that majority of the urinary dysfunction cases have had autoimmune aspect (16) . When these data are considered, it is not surprising that urinary dysfunction is more commonly observed in the patients with RA and in other autoimmune diseases. In our study, LUTS was detected in 32.7% Figure 2 . Graphics showing the relationship between quality of life and anxiety of women with moderate and severe levels of disease and in 30.76% of the whole patient participants; QoL assessment score was equal or greater than three. Waterman et al. (17) have reported that antimuscarinic receptor antibodies are responsible for bladder irritability and LUTS in the patients with RA and primary concomitant and secondary Sjogren's syndrome. In another study, immunoglobulin G has been regarded as the cause of hypersensitive bladder dysfunction in rats with primary and secondary SS, which suggests an autoimmune background in bladder dysfunction (18) . Lee et al. (19) have reported that LUTS was not necessarily related with the severity and duration of RA, and the association between LUTS and age was also prompted. In the same study, LUTS was found to be more prevalent among the patients with RA and concomitant SS, and it has been suggested that this increase may be multifactorial. Hyperactive bladder and increased fluid intake related with chronic dry mouth may be the underlying causes (19) . Local irritation of the bladder that is attributed to vaginal dryness in the patients with RA and SS could also contribute to the disease process (5, 20) . Nephritis and/or nephropathy-induced conditions, including urinary tract infections, hematuria, and pyuria, can also exacerbate LUTS (19) . Contrary to these findings, although the patients with concomitant SS or urinary infection were excluded from our study, we also detected an increase of LUTS in the patients with RA.
Current treatment options can neither cure nor prevent RA. Thus, the main treatment aims are to improve QoL and minimize disease complications (21) . In RA cases, the disease activity is not sufficient for the exact detection of the effects of RA on QoL (22) . Evaluating and measuring QoL in the patients with RA is the most comprehensive method to assess disease effects and monitor response to treatment. Individual expectations and perceptions constitute the most crucial part of QoL concept (23) , and it has been indicated that psychological functions also have a positive effect on the improvement of QoL (24) . In the current study, the effects of functional capacity and different aspects of overall health status on QoL have been queried by LUTS scores in addition to disease activity in the patients with RA. Studies conducted to evaluate the prevalence of LUTS in other concomitant non-urological diseases have consistently indicated an association between the presence of LUTS and lower QoL (15, 25) . This relationship has been demonstrated to differ according to the patient's cultural perception (25, 26) . While evaluating the effect of concomitant non-urological diseases and demographic data on QoL in our study, no relationship among disease duration, disease activity (DAS 28), the presence of comorbid chronic diseases, and liquid intake habits was observed. However, a positive correlation between comorbid chronic diseases and LUTS has been observed in population-based studies (27) .
The Boston Area Community Health (BACH) studies have helped to define the prevalence of LUTS and identify associated comorbid diseases. In BACH study, it was reported that there was a proportional increase in prevalence and severity of LUTS that was parallel to advance in age. More severe LUTS status may lead to significant restrictions in daily physical activities and mental health. In our study, there was a positive correlation between age and LUTS, which is in accordance with the literature. Beside this, increase in LUTS has been associated with lower QoL, which is also consistent with the literature (27) . In a different study, it has been indicated that there was a strong association between the presence of arthritis and LUTS. The most commonly noted complaints were filling symptoms and incomplete emptying (28) . Extra-articular conditions are frequently observed in the patients with RA, and this disease can also affect the autonomic nerve system that in turn can lead to micturition disorder. Possible urinary system symptoms accompanied with clinical factors have been separately investigated in the past. Our results suggest that there is a relationship between increased LUTS severity and RA. The severity of LUTS was not correlated with DAS 28 or disease duration, and the etiology of LUTS in autoimmune disorders is thought to be due to an autoantibody-mediated destruction of autonomic control of micturition and direct bladder involvement (as in lupus cystitis) (4,9). Andonopoulos et al. (29) have found the secondary SS prevalence in the patients with RA was 31%. Recent studies have supported that sicca symptoms in the patients with primary SS may be related to a similar autoantibody-mediated process that can affect the autonomic nervous system. Thus, other body systems under autonomic control, such as bladder, may also be affected (9, 18) . Walker et al. (5) have reported a high rate of bladder storage symptoms in the patients with SS. Leppilahti et al. (6) have mentioned in their population based study that possible urinary symptoms similar to IS had markedly higher prevalence in the patients with SS when compared with that in the controls. In our study, the patients with RA and SS were excluded. If our study could be functionally supported by the urodynamic or cystoscopic methods, the results would have a more concrete base.
Conclusion
Therefore, we have concluded that severity of LUTS in the patients with RA was increased that is similar to those observed in other autoimmune diseases. Current gathered data suggest the involvement of the urinary system in these systemic and autoimmune diseases. Moreover, our study suggests that RA and LUTS are frequently encountered problems in women. Rheumatologists should be mind LUTS in RA patients and ask for them, whereas urologists should also retain that some levels of bladder dysfunction are important in RA patients. Female patients with RA and LUTS should be seriously evaluated to determine the most accurate treatment modality to decrease the possible effects of urinary complaints on their daily QoL.
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